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(57) Abstract 



The invention relates to a single-frequency antenna arrangement (100, 200) that comprises a ground plane (110, 310). a dielectric 
substrate (120, 320), a first antenna contour (130, 330) located on a first side of the dielectric substrate (120. 320) and a second antenna 
contour (340, 140) located on a second side of the dielectric substrate (120. 320). The invention is characterized in that the first antenna 
contour (130, 330) and the second antenna contour (140, 340) have essentially the same dimensions in their longimdinal direction and 
transverse direction, and also in that the first antenna contour (130, 330) and the second antenna contour (140. 340) are galvanically 
interconnected by means of at least one connection (150; 255, 265, 275, 285, 295, 298; 350). 
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TITLE: 

SINGLE-FREQUENCY ANTENNA ARRANGEMENT 
TECHNICAL FIELD: 

The present invention relates to a microstrip arrangement, 
preferably a single-frequency antenna arrangement for use 
within the microwave range. 

TECHNICAL FIELDS 

Microstrip technology is coiranonly used in arrangements 
within higher frequency ranges, for example the microwave 
range. Microstrip arrangements usually comprise a plane 
layer of an electrically conductive material arranged on a 
substrate of dielectric material, a common area of 
application for microstrip arrangements is antennas. 

An extremely important and cost-influencing parameter in 
previously known microstrip arrangements is the material 
that is used as the dielectric substrate. The material for 
the dielectric substrate is extremely important in known 
microstrip arrangements on account of inter alia the field 
losses that occur in the dielectric, in order to minimize 
these field losses, it has been necessary to use dielectric 
materials that are relatively expensive in previously known 
microstrip arrangements . 

A further problem may be material variations between 
different deliveries of one and the same dielectric 
material from one and the same manufacturer. 

One known way of reducing the field losses in the 
dielectric substrate in a microstrip arrangement is to 
provide the electrically conductive material with a non- 
plane shape. A disadvantage of this solution is that a non- 
plane shape drives up the manufacturing cost. Certain 
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losses also occur in the electrically conductive material 
itself, compared with when the material is of plane shape. 

Another type of loss that may arise on account of the 
properties of the dielectric material is reflection losses, 
in other words losses at the point where the microstrip 
arrangement is connected to other equipment, in the case of 
an antenna especially transmitting or receiving equipment, 

American Patent US 4,521,755 discloses an arrangement which 
aims to improve the electrical properties in a transmission 
line made using strip line technology. This arrangement is 
dependent for its functioning on being positioned in a 
longitudinal cavity formed in a solid metal piece, which 
would seem to have the effect of making the arrangement 
bulky as well as costly to manufacture. The arrangement 
also requires the use of relatively expensive dielectric 
material, for example RT/DUROID 6010®. 

DESCRIPTION OF THE INVENTION: 

One problem that is solved by means of the present 
invention is therefore that of minimizing, in an 
arrangement made using microstrip technology, preferably a 
single-frequency antenna arrangement, the field losses that 
are caused by the dielectric material on which the 
conductive material is arranged. 

Another problem that is solved by means of the present 
invention is that of minimizing the influence of material 
variations in the dielectric material in a microstrip 
arrangement, preferably a single-frequency antenna 
arrangement. 

A further problem that is solved by means of the present 
invention is that of reducing the reflection losses that 
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arise in a microstrip arrangement, preferably a single- 
frequency antenna arrangement. 

These problems are solved by means of a single-frequency 
antenna arrangement that comprises a dielectric substrate, 
a first antenna contour located on one side of the 
dielectric substrate and a second antenna contour located 
on the second side of the dielectric substrate. 

The first and the second antenna contours have essentially 
the same dimensions in the longitudinal direction and the 
transverse direction, are galvanically interconnected by 
means of at least one connection, and extend essentially 
parallel to one another on either side of the dielectric 
material. As a result of this design of the antenna 
arrangement, the field losses in the dielectric material 
will be very considerably reduced, and in practice a 
resultant antenna contour is obtained, which, with regard 
to its electrical characteristics, appears to be suspended 
in the air. 



The arrangement also comprises a feed point for the antenna 
contours, and also a ground plane which is preferably 
located on that side of the antenna arrangement towards 
which the antenna arrangement is not intended to radiate. 

In a preferred embodiment, the first and the second antenna 
contours are designed as a group of radiating elements 
which are interconnected with the aid of connecting lines. 

Measurements on this type of microstrip antenna have 
demonstrated considerably reduced reflection losses 
compared with previously known microstrip antennas. The 
reduction is of the order of magnitude of 6 dB. 



wo 99/27609 



PCT/SE98/02093 



4 

DESCRIPTION OF THE DRAWINGS: 

The invention is described in greater detail below with the 
aid of examples of embodiments, and with reference to the 
attached drawings, in which 



Fig. 1 shows a diagrammatic cross-section of an 
arrangement according to the invention, seen from 
the front in the longitudinal direction of the 
arrangement. 

Fig. 2a shows an arrangement according to a preferred 
embodiment of the invention, seen from above. 

Fig. 2b shows an arrangement according to an alternative 
preferred embodiment of the invention, seen from 
above , and 

Fig. 3 shows a cross-section of the arrangement in Fig. 
2a, seen from the front along section A-A. 

PREFERRED EMBODIMENTS: 

Fig. 1 shows a diagrammatic cross-section of a single- 
frequency antenna arrangement 100 according to the 
invention, seen from the front in the longitudinal 
direction of the arrangement 100. As can be seen from Fig. 
1, the invention comprises a first and a second antenna 
contour 130, 140 located on either side of a dielectric 
substrate 120. 



The first and the second antenna contours 130, 140 have 
essentially the same dimensions in the longitudinal 
direction and the transverse direction, extend essentially 
parallel to one another on either side of the dielectric 
material 120 and are, in relation to one another, 
symmetrically located on either side of the dielectric 
substrate 120. r» . • 
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The antenna arrangement 100 according to the invention also 
comprises a galvanic connection 150 between the first and 
the second antenna contours 130, 140, shown in Fig. 1 as a 
connection 150 that extends, symmetrically in relation to 
the two antenna contours 130, 140, through the dielectric 
substrate 120. A suitable type of connection is via holes, 
in other words holes that are made by means of, for 
example, mechanical drilling, laser drilling or etching, 
and are then made electrically conductive by plating with 
an electrically conductive material. 

The symmetrical positioning of the connection 150, and the 
fact that it extends through the dielectric substrate 120, 
are to be seen only as examples of its positioning. The 
connection 150 may be positioned in a great many other 
positions in relation to the antenna contours 130, 14 0 and 
the dielectric substrate 120, which will be described in 
greater detail below. 

The antenna arrangement 100 suitably also includes a ground 
plane 110, located on one side of and parallel to one 
antenna contour 140. In the figures and below, the ground 
plane 110 will be shown as separated from the most closely 
located antenna contour 140 with the aid of dielectric 
material that covers it completely. Further possibilities 
are, for example, distance pieces made of dielectric 
material or an arrangement in which the antenna contours 
130, 140 are, with their dielectric material 120, inserted 
into a groove in a structure which itself constitutes a 
ground plane. 

Fig. 2a shows an antenna arrangement 200 according to a 
preferred embodiment of the invention, seen from above. In 
this embodiment, each antenna contour comprises a number of 
radiating elements 205, 215, 225 which are interconnected 
by means of preferably straight connections 235, 245. 
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According to the invention, the antenna contours have 
essentially the same dimensions in the longitudinal 
direction and the transverse direction, extend essentially 
parallel to one another on either side of a dielectric 
material and are, in relation to one another, symmetrically 
located on either side of the dielectric material. 

The connections 235, 245 between the radiating elements 
205, 215, 22 5 are suitably connected to the radiating 
elements in a centred manner in relation to the extension 
of the respective antenna contour in the longitudinal 
direction. 

The embodiment shown in Fig. 2a also comprises a feed point 
260 and a ground connection point 270, which will be 
described in greater detail below with reference to Fig, 3. 

As shown by dashed lines in Fig. 2a, the antenna 
arrangement 200 according to the invention may consist of 
an, on the whole, arbitrary number of radiating elements - 
Furthermore, the radiating elements may be designed in a 
great many different geometrical shapes, but in the 
preferred embodiment shown in Fig. 2a they consist of 
rectangular patches 205, 215, 225. 

The connection between the two antenna contours may also be 
designed in a great many different ways. Fig. 2a shows an 
example in which the connections consist of via holes 2 55, 
265, 275, 285, 295, 298 positioned adjacently to the edges 
of the patches located in the longitudinal direction of the 
contours, along a line that constitutes an imaginary centre 
line in the longitudinal direction of the two antenna 
contours. When this type of connection is used, the 
connections should not be located further from one another 
than A/8, where X is the centre frequency in the waveband 
for which the antenna is intended. 
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Fig, 2b shows a slightly different embodiment of the 
arrangement according to the invention. In the embodiment 
shown in Fig. 2b, connections between the two antenna 
contours have been positioned on the one hand as shown in 
Fig. 2a and on the other hand in the corners of the 
radiating elements. An arrangement according to the 
invention may have connections 22 3 added to it in the 
manner shown in Fig. 2b if it is desirable to further 
increase the effect of the two antenna contours being 
interconnected. The additional connections are then 
suitably positioned in concentration points in the electric 
field and/or in points along the periphery of the contours. 

An alternative possibility for interconnecting the first 
and the second antenna contours is to have a continuous 
connection which preferably extends in the longitudinal 
direction of the contours, essentially along the length of 
the entire arrangement. In other words, such a connection 
forms a longitudinal groove of electrically conductive 
material . 

A further possibility for interconnecting the first and the 
second antenna contours is to have one or more connections 
which extend(s) along all or parts of the outer edges of 
the contours. 

Finally, Fig. 3 shows a cross-section of the arrangement in 
Fig. 2a, seen from the front along section A-A. In Fig. 3, 
the positioning and functioning of the grounding point 370 
and the feed point 360, with which the arrangement is 
provided in this embodiment, can be seen. 

The grounding point 370 is connected to the antenna 
contours 330, 340 by a "tongue" which projects from the 
respective antenna contour- In this "tongue", there is an 
aperture into which the grounding point fits. 
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The feed point 360 is the point at which the antenna 
arrangement is connected to other equipment, in the case of 
an antenna especially transmitting or receiving equipment. 
Fig. 3 shows an example of the positioning of this point, 
5 namely along the same line as the via holes . It is also 

possible to connect the antenna arrangement indirectly via, 
for example, slots located in a ground plane, 

The invention is not limited to the embodiments described 
10 above but may be varied within the scope of the patent 

claims below- A microstrip arrangement according to the 
invention may be used in principle in all applications 
where it is desirable to minimize the influence of the 
dielectric material. 
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CLAIMS : 

1. Single-frequency antenna arrangement (100, 200) 
comprising a ground plane (110, 310), a dielectric 
substrate (120, 320), a first antenna contour (130, 330) 
located on a first side of the dielectric substrate (120, 
320) and a second antenna contour (140, 340) located on a 
second side of the dielectric substrate (120, 320), 
characterized in that the first antenna 
contour (130, 330) and the second antenna contour (140, 
340): 

- have essentially the same dimensions in the longitudinal 
direction and the transverse direction, 

- are galvanically interconnected by means of at least one 
connection (150; 255, 265, 275, 285, 295, 298; 350), 

- extend essentially parallel to one another on either side 
of the dielectric substrate (120, 320), 

as a result of which the field losses of the antenna 
arrangement (100, 200) in the dielectric substrate (120, 
320) are minimized. 

2. Single-frequency antenna arrangement (100, 200) 
according to claim 1, characterized in that 
each antenna contour (130, 330; 140, 340) consists of a 
group of radiating elements (205, 215, 225) which are 
interconnected by means of a group of connecting lines 
(235, 245). 

3. Single-frequency antenna arrangement (100, 200) 
according to claim 2 , characterized in that 
the radiating elements (205, 215, 225) are essentially 
rectangular . 
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4. Single-frequency antenna arrangement (100, 200) 
according to any one of the preceding claims, 
characterized in that the connection (150; 
255, 265, 275, 285, 295, 298; 350) that connects the first 
5 antenna contour (130, 330) to the second antenna contour 

(140, 340) is located along a line that constitutes an 
imaginary centre line in the longitudinal direction of the 
antenna arrangement (100, 200). 

•^Q 5, Single-frequency antenna arrangement (100, 200) 

according to any one of claims 1-4, 

characterized in that the first antenna 
contour (130, 330) is connected to the second antenna 
contour (140, 340) by means of via holes (255, 265, 275, 
15 285, 295, 298)* 

6. Single-frequency antenna arrangement (100, 200) 
according to claim 5, characterized in that 
the via holes (255, 265, 275, 285, 295, 298) that are used 

20 are located at a maximum distance of A/8 from one another, 

where A is the wavelength for which the antenna arrangement 
(100, 200) is principally intended. 

7. single-frequency antenna arrangement (100, 200) 
25 according to claim 5 or 6, characterized in 

that the via holes (255, 265, 275, 285, 295, 298) that are 
used are located adjacently to the edges of the radiating 
elements (205, 215, 225) located in the longitudinal 
direction of the contours (130, 330; 140, 340). 

30 

8. Single-frequency antenna arrangement (100, 200) 
according to claim 5, characterized in that 
the via holes (255, 265, 275, 285, 295, 298) are located 
adjacently to the corners of the radiating elements (205, 

35 215, 225). 
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9, Single-frequency antenna arrangement (100, 200) 
according to claim 4, characterized in that 
the first antenna contour (130, 330) is connected to the 
second antenna contour (140, 340) by means of a continuous 
5 connection. 

10* single-frequency antenna arrangement (100, 200) 
according to claim 1, characterized in that 
the first antenna contour (130, 330) is connected to the 
10 second antenna contour (140, 340) by means of a connection 

that extends along all or parts of the outer edges of the 
contours - 
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